1. Introduction
===============

Problematic behaviours in adolescence have been widely studied due to an increase in adolescents' negative self-perception.^\[[@R1]\]^ Self-esteem and self-concept that young people have about themselves decisively influence the development of their identity and the way in which these individuals think, behave, and relate to others.^\[[@R2],[@R3],[@R4]\]^ The self-concept is defined as a cognitive construction and, as such, there are social factors involved in its formation, being considered an indicator for a proper physical, cognitive, behavioral, emotional, and social functioning.^\[[@R2],[@R5],[@R6]\]^ At the same time, self-esteem is defined as a global self-evaluation of one\'s own value as a person and is linked to the self-concept of the individual, as this as a factor that changes as the person establishes new relationships and roles in vital areas of his/her life.^\[[@R3]\]^ These concepts have been associated with emotional stability, sociability, responsibility, psychological adjustment, a greater life satisfaction, and good academic performance. There is also a direct relationship between the increase of perceived self-concept and personal acceptance, generating an improvement in self-esteem, in such an extent that physical appearance is considered a predictor of self-esteem.^\[[@R5]\]^

On the contrary, lack of self-esteem has been identified as a risk factor included in the multi-causal background that may lead to adolescent suicide.^\[[@R7]\]^ Adolescents who are vulnerable to suicide attempts due to low self-esteem perception are related to problem-focused coping styles,^\[[@R8]\]^ and ineffective coping strategies when dealing with difficult circumstances such as bullying^\[[@R9]\]^ and cyberbullying involvement,^\[[@R10]\]^ internet addiction,^\[[@R11]\]^ body dissatisfaction,^\[[@R12]\]^ gender dysphoria,^\[[@R13]\]^ bereavement after the suicide of a significant other,^\[[@R14]\]^ among others. The complex context of suicide ideation covers physical-biological, mental-psychological, cultural-social, and spiritual factors.^\[[@R15]\]^ From the biological approach, prolactin and thyroid hormones levels should be measured when assessing the risk of suicide, as they may play an important role in the complex compensatory mechanism to correct reduced central serotonin activity.^\[[@R16]\]^

Currently, importance has been given to research and the implementation of education programmes to foster emotional and social development, as well as training in values. In this way, positive adolescent development is promoted by addressing a plot of competencies, values and skills to generate a successful future towards the adult stage.^\[[@R1],[@R17],[@R18]\]^ The adolescent positive development model includes resources and assets (personal, family, school, or community) that provide the necessary support and experience for the promotion of the positive development of the adolescent.^\[[@R17],[@R19]\]^ Health professionals must be able to get to know and understand the developmental process that occurs during adolescence, as it is essential to address this issue accordingly and know how to carry out interventions of promotion, prevention, treatment, rehabilitation, as well as learn to educate parents on how to support young people in achieving their objectives.^\[[@R20]\]^

According to the World Health Organization (WHO), depression and anxiety disorders are estimated to affect more than 300 million people of all ages in the world. Anxiety is the ninth leading cause of illness among adolescents aged 15 to 19 years, and the sixth for those aged 10 to 14 years.^\[[@R21]\]^ In Spain, 67.5% of the population occasionally attends their health centre due to an anxiety or mental state disorders. For this reason, there are numerous studies that support the practice of physical exercise in the treatment for psychological disorders reduction. Physical self-concept is recognised as a relevant marker of health during adolescence, because a weak physical self-concept is a predictor of psychological health problems such as anxiety about physical appearance, low self-esteem, and dissatisfaction with life.^\[[@R6],[@R17],[@R22],[@R27]\]^ Physical self-concept is related to healthy living habits, enhancement of social integration, autonomy, and the self-concept, and it is inversely associated with the consumption of narcotic drugs and eating disorders.^\[[@R2],[@R17],[@R23],[@R24],[@R26],[@R28]\]^

Interventions aimed at physical activity (PA) have a positive effect on children and adolescents, increasing their self-concept and self-worth.^\[[@R29]\]^ Children and adolescents who participate in PA are more likely to develop psychological well-being, self-image, satisfaction with life and happiness. On the other hand, they are also more likely to avoid psychological ill-being, depression, stress, negative affect, and total psychological distress.^\[[@R30]\]^ PA also relates to better a perception of health-related quality of life among the youth.^\[[@R31]\]^

Diet and PA are key elements in the prevention of eating disorders and associated diseases such as metabolic and cardiovascular disorders, and in improving self-esteem.^\[[@R6],[@R24],[@R25],[@R32],[@R33]\]^ In addition, associations have been found between ongoing PA practice and a more selective attention, inhibition of inappropriate responses, flexibility in thinking, and a better memory capacity that directly influences the academic performance of the adolescent.^\[[@R24]\]^

WHO has developed the Global Recommendations on Physical Activity for Health as a preventive measure for chronic disease. The aim of this action is to advise the frequency, duration, intensity, type and total amount of PA per age group: youth (from 5 to 17 years), adults (from 18 to 64), and elderly (over 65 years of age).^\[[@R34]\]^Table [1](#T1){ref-type="table"} summarises these recommendations. Nevertheless, 42% of Spanish citizens do not perform any kind of PA.^\[[@R22]\]^ Overweight and obesity represent a major public health problem among the general population, especially among adolescents, since 1 out of 3 adolescents is overweight, and 1 out of 20 is obese, which increases morbidity and mortality.^\[[@R2],[@R6],[@R32],[@R35]\]^ Weight gain negatively influences the self-concept in adolescents, generating depression, apathy, feelings of inferiority, and low self-esteem.^\[[@R2],[@R6]\]^ Therefore, in Spain, the "Strategy for Nutrition, PA, and Prevention of Obesity and for Health" was implemented.^\[[@R36]\]^ It includes, among its main objectives, the promotion of PA for children during the school day. This strategy is focused on the positive development of the adolescent and aims to provide them with competencies, values and skills that empower them for a successful transition towards the adult age.^\[[@R1],[@R36]\]^
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WHO recommendations on physical activity. Source of own elaboration.
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Thus, given the importance of PA regarding self-esteem and development in adolescents, and considering the preventive measures taken, it is necessary to assess the PA adolescents perform and their perception of the self-concept so as to evaluate the relationship between these 2 variables.

2. Methods
==========

For the design of the study, an exhaustive literature search was carried out in the databases PubMed, Scielo, Dialnet, and Virtual Health Library through the Library of the University of La Laguna, Spain.

Participants gave their informed consent for inclusion before they participated in the study. The study was conducted in accordance with the Declaration of Helsinki and an informed consent was requested from all participants, as well as the corresponding permission from the institutions involved. In addition, measures were taken so that data were anonymous during data collection and analysis.

2.1. Design and procedure
-------------------------

Observational, cross-sectional, descriptive study with analytical components.

The recruitment and data collection was carried out during the Health Week celebrated in 5 secondary schools from San Cristobal de la Laguna, Tenerife (Spain). Adolescents from 16 to 22 years who attended to the programmed activities were invited to participate.

Data collection was carried out through the General Health Questionnaire (GHQ-12), the Rosenberg Self-Esteem Scale, and the PA Questionnaire (PAQ-A).

2.2. Population and sample
--------------------------

The total population of adolescents in the Canary Islands was 154,976 people between 16 and 22 years of age.^\[[@R37]\]^ The sample size calculated for a confidence level of 95%, accuracy of 3%, and 15% of sample loss calculation was 191 participants. A convenience sample procedure was followed, obtaining 204 participants.

2.3. Inclusion criteria
-----------------------

Adolescents and young people aged between 16--22 years of age from secondary schools of San Cristóbal de la Laguna attending the *Health Week* programmed activities.

2.4. Exclusion criteria
-----------------------

Participants with a psychic disease or who are not in full possession of their mental faculties.

2.5. Non-Spanish speakers
-------------------------

People who did not give their consent.

2.6. Variables
--------------

-   Demographic data: age, sex, and study centre.

-   Psychological well-being.

-   Self-esteem.

-   PA.

2.7. Questionnaires
-------------------

-   Q1 GHQ-12: it is a self-administered questionnaire that assesses the psychological well-being of the individual in the last 6 months, with a Likert scale of 4 options from "never" to "always". The scoring is from zero to 3. A higher score would indicate greater severity of symptoms of anxiety, social dysfunction, loss of confidence and self-esteem, and/or depression.^\[[@R38]\]^

-   Q2 Rosenberg Self-Esteem Scale: It is the most used psychological instrument to measure a person\'s satisfaction with him/herself (self-esteem). It is composed of 5 positive items and 5 negative ones, which are scored with a Likert scale from 0 to 3 points. Results between 0 and 16 indicate low self-esteem.^\[[@R39]\]^

-   Q3 PAQ-A: It was designed to assess adolescents' PA during the last 7 days in different established time ranges to identify at what time of the day and week they were most active. It consists of 9 questions that assess different aspects of the PA performed by the adolescent through a 5-point Likert scale. This questionnaire will allow to know whether adolescents will comply with the WHO recommendations mentioned above.^\[[@R36]\]^

2.8. Statistical analysis
-------------------------

The statistical programme SPSS 22.0 was used. The descriptive analysis was done by using measures of central tendency and percentages. Factor analysis was applied to different questionnaires with the aim of identifying underlying factors of self-perception, self-concept, and self-perception of health and PA. For this, an analysis with Varimax rotation was performed provided that the Bartlett test of sphericity is positive. When factors were identified, which we understand as subscales, their reliability was analysed with a Cronbach α.

This was complemented by an analysis of correlation between the variables to identify possible evolutions shared by some of them; although they do not show cause and effect, they involve some type of relationship. Bivariate Pearson correlations were performed.

An inferential analysis with contrast of hypotheses was added to identify differences assignable to any of the variables: student *t*-test was used for means contrast, and the Kruskall-Wallis test when comparing more than 2 groups for a 95% confidence interval and a 0.05 α.

3. Results
==========

3.1. Descriptive sample
-----------------------

The sample obtained was composed of 204 cases, of which 45.09% were women and 45.09% were men. There was a 9.82% percentage of non-response. The median age was 17. The participants attended 5 secondary schools of the municipality of San Cristóbal de La Laguna. These results are described in detail in Table [2](#T2){ref-type="table"}.
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Sociodemographic descriptive results of the sample.
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3.2. Descriptive of the questionnaires
--------------------------------------

The descriptive results of the questionnaires are detailed in Tables [2](#T2){ref-type="table"}--[4](#T4){ref-type="table"}. The reliability of the questionnaires answers obtained a Cronbach α of 0.40 for the GHQ, Cronbach α of 0.72 for that of Rosenberg, and Cronbach α of 0.87 for the PAQ-A.
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General Health Questionnaire (GHQ-12).
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Rosenberg self-esteem scale.
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In the case of the GHQ-12, the most common percentage of answers for each of the questions was grouped on the positive side, reflecting the self-perception of good health.

The Rosenberg Self-Esteem Scale showed results in line with the previous test, i.e. most adolescents tend to be in the positive part of self-esteem (Table [4](#T4){ref-type="table"}).

The PAQ-A described that the most commonly performed PA was walking (75% of the total), followed by running (63%), and dancing (51%), and other less frequent activities such as football, volleyball, basketball, and racket sports. 2.9% of respondents did not perform any PA. Two new variables were created from the first question and the possible activity alternatives, classifying the PA prescription protocol of the Canary Islands Health Service by tables. The first 1 distinguished any type of exercise starting with "none", and the second one considered exercise as moderate or intense (Table [5](#T5){ref-type="table"} ). 34.3% of the participants performed more than 7 weekly sessions of moderate exercise, and 12.7% intense exercise. (Table [6](#T6){ref-type="table"})
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PAQ-A. Descriptive of physical activity frequency.
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PAQ-A. Descriptive of physical activity frequency.
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Distribution by type of exercise.
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3.3. Factorial analysis
-----------------------

The complete factorial analysis is described in Tables [2](#T2){ref-type="table"}--[4](#T4){ref-type="table"}. The Kaiser-Meyer-Olkin measure of sampling adequacy and the Bartlett test of sphericity are presented; they were significant in the 3 questionnaires to study. An orthogonal rotation with Varimax normalisation was performed to ensure that the juxtaposition of the found factors was minimal.

The factorial analysis of the GHQ-12 questionnaire identified 3 different categories (Table [2](#T2){ref-type="table"}): one that described trust, another one that described worth perception, and finally, concern. The total variance explained was 50.97%. The reliability of the 3 factors was: Cronbach α 0.71, 0.61, and 0.81 respectively. In these 3 cases, the reliability was higher than that of the complete questionnaire.

The Rosenberg Self-Esteem Scale identified 2 factors in the factorial analysis: 1 that we called negative Rosenberg, and another 1 which was positive. The total variance explained was 55.39%. The reliability of both factors was: Cronbach α of 0.80 and 0.43.

For the analysis of the PAQ-A, the 7 Licker-type answer items were used. In this case, 2 factors were isolated: on the 1 hand, the item formed by the 5 questions regarding weekly PA and, on the other hand, that formed by 2 questions that describe their feeling sick. The total variance explained was 55.24%, and the reliability of each factor is 0.79 and 0.9, both above the total of the 7 questions: 0.74. All the factors found were used as variables for correlation analysis and means contrast.

3.4. Correlations between questionnaires
----------------------------------------

The correlation analysis included questionnaires and their mean scores, the different factors identified and those mentioned in the preceding section, as well as the variables created for the analysis of the type of exercise (Table [7](#T7){ref-type="table"}).
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Correlations.
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Large or medium correlations were found between the factors of the questionnaires and their main results. There were medium correlations between the GHQ-12 and the Rosenberg. There were no correlations between both the GHQ-12 and the Rosenberg and the PAQ-A and its different sub-factors and variables.

3.5. Hypotheses contrast tests
------------------------------

Hypotheses contrast tests for answers to the questionnaires according to age, sex, and study centre are described in Table [8](#T8){ref-type="table"}. For the age analysis, it was decided to divide the participants into 2 groups according to the median, which is located in 17 years of age.
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Differences by age, sex, and centre.
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There were statistically significant differences regarding the student *t*-test as for:

1.  Age. For the variables: "GHQ-12", "some exercise", and "moderate exercise". In the 3 variables, it was shown that the older the participant, the better the results.

2.  Sex. For the variables: "GHQ-12 concern", "some exercise", "intense exercise", "PAQ-A summary of weekly exercise". In this case, men obtained the best results.

In the case of the centres, to compare the different groups, it was decided to use the Kruskall-Wallis test. There were statistically significant differences for the variables "GHQ-12 trust", "GHQ-12 concern", "total Rosenberg", "positive Rosenberg", and "intense exercise".

4. Discussion
=============

As shown in the results, self-perception of health measured with GHQ-12, self-esteem measured through the Rosenberg scale, and PA assessed by the PAQ-A test seem to show a positive picture of this methods. However, statistically significant differences were found for some of the variables in relation to age, sex, or the study centre.

The differences found by age with respect to GHQ-12 suggested that the older the person, the better health the self-perception. We may take this as a starting point for further research, as the causes or factors for which students under 17 years of age have a worse health self-perception are ignored. The other differences found by age refer to moderate and weekly exercise, again favouring over 17-year-olds.

The differences found by sex showed that women are more concerned about health, according to the "GHQ-12 concern\" factor, and that they do less exercise than men. Again, further studies should confirm these findings and further develop the fact that women have a worse self-perception of health than men and perform less PA. In particular, the results were worse for intense exercise.

As for the observed differences between centres, there was a worse perception of health and self-esteem and less intense exercise. In our analysis, the centres have been anonymised, so we can only expose the findings. Again, another line of research opens; in this case, research in our field makes us think of socio-cultural and economic inequalities on the 1 hand, and differences in school equipment on the other.

The differences described suggest that routinely PA, as a healthy habit, should be reviewed for these age groups in order to integrate and maintain it in the student\'s weekly routine. It does not seem advisable to establish differences by age, sex, and centres regarding PA.

The sample size was 204 subjects (n = 204) with a profile in terms of sex and age similar to the general Canarian adolescent population.^\[[@R37]\]^ Therefore, for the expected values of the different questionnaires, the sample reached was within the necessary range for the extrapolation of the results to the Canarian population. If further studies with the same methodology were carried out in other geographical areas, the present study could provide data on the study\'s greater representativeness.

Further interesting findings of this study are the factors found as regards the GHQ-12 questionnaire, the Rosenberg scale, and the PAQ-A. These factors allowed the study of correlations and differences according to age, sex and centre in a more exhaustive way than with the exclusive use of the main results.

There was no correlation between the variables studied as for the GHQ-12, Rosenberg, and PAQ-A. This result is striking because different studies associate self-esteem and well-being with PA.^\[[@R29]--[@R31]\]^ In this study, this relation does not seem to be represented, though.

The PAQ-A identifies walking as PA, while population health studies equal this PA to moderate exercise 3 days a week.^\[[@R40]\]^ Studies on sedentary lifestyle are linked to obesity studies and the need to balance the caloric expenditure in relation to the ingestion. In this sense, it should be said that it would be advisable to study the caloric expenditure in relation to the PA carried out and whether the validation of a tool may add more exact data regarding this relationship. Subsequent studies should include the variables size, weight, and abdominal perimeter.

Following this relationship, it is also surprising that in the Canary Islands, having in this age group a prevalence of obesity higher than the national average, the perception of health is good, and the PA performed seems adequate.^\[[@R41]--[@R43]\]^ It seems that healthy habits information given to this age range does not affect real healthy habits, due to ignorance, motivation, or lack of means.

The limitations of this study could be grouped into 2 categories. On 1 hand, the study variables and, on the other hand, the characteristics of the sample. As for the study variables, the need to add some questions explaining differences in perception and differences in habits should be evaluated. For example, the study could be expanded with psychosocial measuring tools and instruments that explore healthy habits beyond PA. Regarding the statistical analysis, correlation tests were performed, further regression analyses in order to verify whether there are some possible predictors of self-perception of health and self-concept of physical appearance among adolescents that could improve the results and which are suggested for future research. Regarding the sample, although the sample size seems appropriate, it is important to add sociodemographic characteristics that allow identifying subgroups with special characteristics, as the differences indicated by centres seem to prove. However, these limitations do not diminish the value of the findings or of the achievement of the research objectives.

Authors conclude that the adolescents surveyed have a good self-esteem and self-concept, a good perception of health, and that they had habits of active PA. Differences were found according to age, as elder participants had a better self-concept and performed more PA per week. Regarding sex, women were more concern about their health, but their PA was less intense. According to our findings, self-concept and self-esteem were not related with PA. Further research is required to deeper explore the impact of these variables on PA as regards this population group.
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